ACTA FACULTATIS MEDICAE NAISSENSIS UDC: 616.314.6
I NT ROD U CT I ON
Morphological and anatomical characteristics of the teeth, as well as their variability, are of great importance for clinical dentistry. These aspects of the tooth can be better conceptualized from the perspective of external and internal morphology of dental crowns and roots.
Familiarizing with the external morphology of the tooth is important, not only because of susceptibility to dental caries and non-caries diseases of certain group of teeth, but also because of the proper treatment of the tooth, in the sense of complete functional and esthetic restoration (1) . The internal morphology of the pulp chamber is shaped by the external morphology of the crown and root and, therefore, it is particularly significant for the pathology of pulp and periodontal tissues.
An endodontic treatment can not be successfully performed without the knowledge of factors such as: the number of roots, their location, shape, length and orientation, as these parameters may vary in different individuals and populations (2, 3) .
The upper first premolar represents one of the biggest challenges for all clinicians because roots and canal systems of these teeth can vary considerably between different populations and ethnic groups (4, 5) . The root of this tooth is very problematic, especially in the apical third. Thus, the treatment of the canal in this region has to be performed with great caution.
Frequent variation in the number of root canals, the configuration of pulp cavity and insufficient knowledge of the morphology of maxillary first and second premolars can affect the outcome of endodontic treatment. The upper premolars can have canals that are difficult for treatment because of the proximity of the maxillary sinus and variations of the apical delta (6, 7) .
AIM
The aim of this study was to determine the average total length of the upper first and second premolars, the average length of crowns, the average length of roots and to determine the most common number of the roots and root canals of these teeth.
MATERIAL AND METHODS
The study sample was comprised of 89 upper jaw premolars of male and female adult patients, aged from 20 to 50 years. In total, we used 41 first upper premolars and 48 second upper premolars, extracted with an intact crown and root of the tooth and intact cement-enamel junction. Teeth were extracted either for orthodontic or prosthetic reasons. The exclusion criteria were decayed and fractured teeth and teeth with large fillings.
We applied the following procedure for the preparation of teeth: each extracted premolar from the upper jaw was carefully cleaned off residues and biological tissues, using a handpiece and steel drill, with an adequate polishing abrasive discs, a rubber band, and abrasive paste. Afterwards, we immersed the teeth into a container filled with the 10% formalin solution.
The length of these teeth was measured by a digital micrometer from the buccal cusp to the apex. The length of the crown was measured from the buccal cusp to the cement-enamel junction and the length of the root was measured from the cement-enamel border to the apex.
The number of roots was determined visually, and each tooth was longitudinally dissected across the vestibular-palatal plane for determining the number of root canals. Cutting was performed using a diamond disc mounted on a handpiece with water cooling.
RESULTS
The average total length of the upper first premolars was 22.5 mm. The lowest length of the tooth was 20 mm and the maximum 24.5 mm. Of the total number of measured upper first premolars, most of the teeth had a length of 20 mm and only a small proportion of teeth had a length of 24 mm (Table 1) .
The average crown length of the upper first premolars was 8.8 mm, and the mean root length was 13.7 mm (Table 1) . The average total length of the upper second premolars was 22.5 mm. The lowest length of the tooth was 18 mm and the maximum 26 mm. Of the total number of measured upper second premolars, most of the teeth had a length of 22.5 mm, and only a small proportion of teeth had a length of 21.5 mm ( Table 2) .
The average crown length of the upper second premolars was 8.4 mm and the mean root length was 14.1 mm ( Table 2) .
Of the total number of upper first premolars, 19 (46.3%) teeth had one root and 22 (53.7%) teeth had two roots. Internal anatomy of the root of the upper first premolars showed that 6 teeth (14.6%) had one root canal, 34 teeth (82.9%) had two root canals, and only one tooth (3.4% ) had three root canals. The upper second premolars -43 teeth (89.6%) usually had one root and only 5 teeth (10.4%) had two roots. With regard to the internal anatomy of the root of the upper second premolars, we observed the following results: 38 teeth (79.2%) had one root canal, 9 teeth (18.8%) had two root canals and only one tooth had three root canals (Table 3) . 
DISCUSSION
Morphological characteristics of the teeth are of substantial clinical importance. It is imperative that before each endodontic treatment dentists estimate the morphology of root canals and possible variations to avoid complications and unsuccessful outcome of endodontic treatment.
In our study, we obtained an average length of the upper first and second premolars, as well as the mean length of their crowns and length roots, which is in accordance with the values of the length of the same kind of teeth, reported by Nelson et al. (8) . However, other studies with a larger sample sizes showed that there were slight discrepancies in the average lengths of these teeth from 1 to 2 mm, compared to the results that we demonstrated (9) (10) (11) .
Because of these differences in the morphology of teeth in patients of different geographic and ethnic groups (on different continents), a caution is necessary when relying on the results obtained from studies done in other populations (2).
Loh HS (2) conducted an investigation on a sample of 957 teeth and reported that the upper first premolar usually had two roots in 50.6% of cases and one root in 49.4%. Similar findings were observed in studies by Carns EJ et al. (12) , Vertucci FJ et al. (13) The results of our analysis support these statements. However, there are studies in which the upper first premolar usually had one root (14) . Three roots, which is described as a rare phenomenon, were not observed in our study. However, some authors described that the upper first premolar may have three roots in a very limited percentage of subjects (1, 4, 14) .
Numerous studies were carried out, using different methods such as radiography (15), cleaning and decalcification (3), cutting and microscopic observation and (16) computed tomography for better understanding of the morphology of the canals (17) . In our study, using a method of cutting and microscopic observation, we demonstrated significant differences in the variation of the internal root morphology of the upper first and second premolars.
The upper first premolar had two canals in 82.9% of cases. One canal was present in 14.6%, and three canals in 3.4% of cases. The results of our study were in accordance with the results of Ahmad AI (18) whose study showed that the prevalence of two canals varied from 89.9% to 95%, a single canal from 3.7% to 8.9%, while the three canals of the upper first premolars varied from 0.2% -4 %. Similar percentages of two canals were observed in the studies of Atieh M et al. (4), Pecora J et al. (9) and Kartal N et al. (19) . The upper second premolars had more often one root (89.6%), and two roots (10.4%). Elkady AM et al. (20) studied the morphology of the root of the second upper premolar using CBCT (cone beam computed tomography). They found that 76.4% of teeth had one root, and the remaining 23.6% of teeth had two roots. A large distribution of one root (in 90% of cases) was also observed in the study of Pecora JD et al. (7) conducted on a much larger sample size.
The upper second premolars show many variations in the number of canals (21) . In our study, it was found that the upper second premolars had one canal in 79.2% of cases, two canals in 18.8% and three canals in only 2% of cases. By comparing the results from several previous studies, the presence of teeth with two canals was significantly higher compared to the prevalence in our study (22, 23) . Surprisingly, in our sample the percentage of the presence of one canal was reported in 79.2% of the upper second premolars, which was higher than the percentage reported by other authors, despite the fact that even in their research the percentage of one canal was more common (6, 7) . The frequency of three canals was much lower as only one premolar had three canals (2%), which was also observed in the study of Vertucci F et al. (24) .
CONCLUSION
Anatomical and morphological variations of the upper premolar are of great importance for successful endodontic treatment. The determined average value of the length of these teeth and the length of their crowns and roots were similar to values of the same population reported by other authors.
